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Kinlock is a freshwater mussel shell ring site located in Sunflower County in the
Mississippi Delta. Little work has been done at freshwater mussel shell rings, and
therefore little is known about them. This thesis uses four different data collection
methods to answer questions of chronology, site layout, etc. These four methods are
controlled surface collection, excavation, coring, and magnetometry. Based on the
results of these methods, Kinlock was found to be a Woodland period mussel shell ring
with a later Mississippian period component built on top of the shell. This later
component consisted of five mounds situated around a plaza. It was also found that the
plaza was planned and maintained from the Woodland period through the Mississippian
period, until the site was abandoned.

DEDICATION
This thesis is dedicated to all the hard working graduate students who may read it.
Don’t give up…you’ll make it. "ii"

ii

ACKNOWLEDGEMENTS
There are so many people who deserve a big thanks for their help over the years
on my thesis, but unfortunately there is no way that I can thank every single one of them
in this amount of space. I am so grateful for every bit of support that I received from
friends, family, and colleagues. The completion of this work would simply have not been
possible if not for all the physical and moral support that they provided.
I would like to thank Dr. Janet Rafferty and Dr. Evan Peacock for all the
opportunities they have provided me throughout my time here at Mississippi State. I
know I gained invaluable experience both mentally and physically from all the projects I
was able to work on with them that I otherwise would not have obtained. They have been
both mentor and friend, and I am glad that I have gotten to know them so well. I also
want to thank Dr. Shane Miller who, even though he was a late-comer to the circus that
was my thesis, he jumped right in without hesitation and gave a new and fresh
perspective that helped shape the final product.
I wish to thank Cliff Jenkins, archaeologist at the Natural Resources Conservation
Service (NRCS) for his help during the fieldwork at Kinlock and for his help with getting
maps of the site. Thanks to Rachel Stout-Evans at NRCS and Dr. Billy Kingery at
Mississippi State University for their help with the soil cores and soil descriptions.
Thanks also to Dr. Robert Dunnell, who came out to Kinlock early in the fieldwork and

iii

gave advice that saved me from many headaches later on. I am very glad that I was able
to know him; he was a brilliant man and his humor never ceased to cause a smile.
I must also thank the Mississippi State University field school of 2009. They
worked tirelessly at Kinlock and were remarkably upbeat considering the heat, wind,
rain, and gulag. Thanks to the Cobb Institute of Archaeology and the many student lab
workers who helped wash, catalogue, sort, etc. the mass of artifacts that were collected
from Kinlock. Even with all that work, there are still plenty more artifacts that will keep
students busy for years to come.
Thanks to Tiffany Raymond, who washed and catalogued her fair share of the
collection. She also managed to put up with sharing a desk with me for several years,
which is a feat unto itself. Thanks to Will MacNeill for his encouragement and help,
even though he did manage to beat me to graduation. Thanks to Michael Davis, Amanda
Wilson, Joseph Smith, Katy Manning, Marjorie Jaime, Jason Shedd, and so many more
that I know I am forgetting.
Last but not least, I’d like to thank my family, who always encouraged me and
helped any way they could. Daddy, Momma, Amanda, Andrew, and Adrian, although
sometimes a distraction, continuously pushed me forward. The interest they showed in
the work that I do helped to make it all seem worthwhile.
I’d also like to thank future researchers, graduate students, and anyone who ends
up reading this thesis and using it for their research. They also make all this hard work
worthwhile, perhaps more so than anything else. “ii”)

iv

TABLE OF CONTENTS
DEDICATION .................................................................................................................... ii
ACKNOWLEDGEMENTS ............................................................................................... iii
LIST OF TABLES ............................................................................................................ vii
LIST OF FIGURES ......................................................................................................... viii
CHAPTER
I.

INTRODUCTION .............................................................................................1

II.

BACKGROUND ...............................................................................................3

III.

RESEARCH PROBLEMS.................................................................................8

IV.

RESEARCH STATEMENT ............................................................................10

V.

THEORY .........................................................................................................11

VI.

FIELDWORK METHODS ..............................................................................20

VII.

ANALYTIC METHODS .................................................................................28

VIII.

DATA AND RESULTS ..................................................................................30

IX.

CONCLUSIONS..............................................................................................61

BIBLIOGRAPHY ..............................................................................................................68
APPENDIX
A.

ARTIFACT TABULATIONS FOR CONTROLLED SURFACE
COLLECTION ....................................................................................73
Please see attached file csctabulations.xls. Microsoft Excel 97 or a
newer version is required for viewing. ................................................74

v

B.

POTTERY ANALYSIS BY TEMPER AND SURFACE
DECORATION....................................................................................75
Please see attached file potterydecoration.xls. Microsoft Excel 97 or a
newer version is required for viewing. ................................................76

C.

MAP OF KINLOCK IN 1941 FROM PHILLIPS (1970) ...............................77

vi

LIST OF TABLES
8.1

Projectile points collected during controlled surface collection ........................32

8.2

Pottery sums by temper and plain vs. decorated ................................................33

8.3

Lithic raw material analysis for units in the northeastern area of
Kinlock. ..................................................................................................44

8.4

Written descriptions of core profiles. .................................................................57

vii

LIST OF FIGURES
2.1

Map of shell rings in the Mississippi Delta (Peacock et al. 2011:Figure
4)...............................................................................................................4

2.2

Lidar data of the Kinlock site and surrounding area (Mississippi
Geospatial Clearinghouse 2012). .............................................................5

6.1

Example of artifacts and shell in a typical 2 x 2 meter grid square. ..................23

6.2

Topographic map of Kinlock created by NRCS overlaid with 4 x 4
meter collection grid...............................................................................25

6.3

Giddings coring rig used to take the cores at Kinlock. ......................................26

8.1

Projectile points obtained by controlled surface collection. ..............................32

8.2

Map of shell density at Kinlock. ........................................................................35

8.3

Map of grog-tempered plain pottery density at Kinlock. ...................................36

8.4

Map of grog-tempered burnished pottery density at Kinlock. ...........................37

8.5

Map of mussel shell-tempered plain pottery density at Kinlock. .......................38

8.6

Map of bone density at Kinlock. ........................................................................39

8.7

Map of flake density at Kinlock. ........................................................................40

8.8

Map of daub/fired clay density at Kinlock. ........................................................41

8.9

Photo of west profile of unit 0N4E. ...................................................................47

8.10

Drawing of west profile of unit 0N4E. ...............................................................47

8.11

Fissures seen in the bottom of unit 0N4E at a depth of 65cm. ...........................48

8.12

Sherds from excavation units classified by temper and surface finish...............48

8.13

Photo of north profile of unit 14S26W...............................................................49

8.14

Drawing of north profile of unit 14S26W. .........................................................49
viii

8.15

Photo of west profile of unit 14S26W. ...............................................................50

8.16

Drawing of west profile of unit 14S26W. ..........................................................50

8.17

Photo showing postholes in unit 14S26W..........................................................51

8.18

Photo showing cross-section of posthole 1 in unit 14S26W. .............................51

8.19

Photo showing cross-section of posthole 2 in unit 14S26W. .............................52

8.20

Photo showing cross-section of posthole 3 in unit 14S26W. .............................52

8.21

Photo of east profile of unit 56N16E. ................................................................53

8.22

Drawing of east profile of unit 56N16E. ............................................................53

8.23

Photo of west profile of unit 56N16E. ...............................................................54

8.24

Drawing of west profile of unit 56N16E. ...........................................................54

8.25

Magnetometer image of Kinlock........................................................................59

8.26

Topographic map of Kinlock overlaid onto magnetometer image. ...................60

9.1

Diagram showing change through time in the area investigated at
Kinlock. ..................................................................................................62

C.1

Phillips’ plan of Kinlock site (Phillips 1970:Figure 184). .................................78

ix

CHAPTER I
INTRODUCTION

Shell rings have not been investigated nearly as much as other types of sites. To
most people, they tend not to be as exciting as vast mound complexes, villages during the
European contact period, or other such “notable” sites. Despite a renewed interest in
shell rings, they still remain under-studied in many places in the Southeast, particularly
the Mississippi Delta. Most of the shell rings that have been investigated are located
along coastal areas (Thompson 2005). Even with the current level of work that has been
done on coastal shell rings, little is known about them (Heide and Russo 2003; Russo
2004b; Russo and Heide 2003), although that is beginning to change (Russo 2014;
Thompson 2007). Even less work has been done and less is known about interior shell
rings. Many of the shell rings in the Mississippi Delta have been discovered recently by
Natural Resources Conservation Service (NRCS) staff archaeologist Cliff Jenkins
through analysis of aerial photographs accessed online (Peacock et al. 2011). Jenkins’
methods follow the approach of Panamerican Consultants, Inc. to the Big Sunflower
River watershed survey (Chapman et al. 2004:91), although his was independently
conceived.
The research done at Kinlock is aimed at addressing questions about these interior
Mississippi Delta shell rings, such as their period of occupation, site layout, artifactual
makeup, etc. This is accomplished by examining multiple lines of evidence from four
1

different data collection techniques. The findings are then presented and an overall site
history of the area encompassed by the freshwater mussel shell ring is given. The
conclusions reached will complement other researchers’ current and future work at
freshwater mussel shell rings in the Mississippi Delta and further our understanding of
these fascinating phenomena.
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CHAPTER II
BACKGROUND

In a recent publication, Peacock et al. (2011) noted a total of 67 known freshwater
mussel shell rings in the Mississippi Delta. These sites are located in the Mississippi
Alluvial Plain Ecoregion, mainly concentrated in the Northern Holocene Meander Belt
(Figure 2.1), with a few being found in the Northern Pleistocene Valley Trains and the
Northern Backswamps and none in the Southern Backswamps or Southern Holocene
Meander Belt (Peacock et al. 2011). The Kinlock site (22SU526) is a shell ring located
in Sunflower County, in the Northern Holocene Meander Belt (Figures 2.1 and 2.2). It is
composed of a thick deposit of shell and at one time contained as many as six flat-topped
mounds, believed to date to the Mississippian period (Phillips 1970:438-441). It also
contains early components, as indicated by Poverty Point objects (PPOs) (Webb 1968).
Phillips (1970) found both grog-tempered and mussel shell-tempered pottery, which
coincide with Late Woodland and Mississippian period components. Therefore, the
Kinlock site can be understood to represent a wide variety of cultural periods.
The Poverty Point component of Kinlock as discussed by Webb (1968) was
determined by the site having had
whole or fragmentary clay balls distributed through the midden, with an inventory
of consistent dart projectile points and chipped stone tools, with one or more
3

additional primary diagnostics and, usually, with several secondary or tertiary
diagnostic traits [Webb 1968:304].

Figure 2.1

Map of shell rings in the Mississippi Delta (Peacock et al. 2011:Figure 4).
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Figure 2.2

Lidar data of the Kinlock site and surrounding area (Mississippi Geospatial
Clearinghouse 2012).

Webb lists Kinlock as having Poverty Point objects, hematite plummets, jasper
beads and ornaments, diagnostic projectile points, and other diagnostic chipped stone
tools (Webb 1968:305). He states that “the Poverty Point components were identified in
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the deeper levels of the village middens” (Webb 1968:306). However, exactly where on
the site these exposures were observed is not stated.
Phillips (1970) discusses Kinlock, designated 19-N-1, as it existed in 1941 during
the Lower Mississippi Valley survey. He notes that there is an old channel of the
Mississippi River a quarter mile west of Kinlock and the Sunflower River (Phillips 1970).
The site at that time had a group of five mounds situated around a plaza, with one other
mound located slightly farther to the north of the main mound grouping (See Figure 184
in Phillips 1970). Mound A, located at the southern end of the plaza and which is still
visible today, was about five meters high. Mounds D and E to the west of the plaza were
visible and had tenant houses on them. They have since been plowed down level with the
surrounding land. Mound F to the north of the main mound grouping also had a tenant
house upon it. Phillips suggested that since all three of these mounds (D, E, and F) were
the same distance from the highway and all had houses on them, they may have a nonIndian origin (Phillips 1970). Artifacts were noted at the main group of mounds, north of
them to Mound F, and west of the mounds and highway. Based upon 8000 sherds that
were collected at the site in 1941, Phillips assigned two main components: Deasonville
phase (Late Woodland), and Deer Creek or Wasp Lake phase (Late Mississippian). By
the end of his discussion of sherds found at Kinlock, he assigns the Mississippian
component to Wasp Lake phase rather than Deer Creek phase (Phillips 1970).
Kinlock has faced historic disturbances, such as tenant houses, plowing, and
erosion, which have caused some portions of it to be lost to modern investigators of the
site. Phillips' map of the site shows tenant houses on Mounds D, E, and F, and a fence
running north-south to the west of Mounds A, B, and C, but to the east and south of the
6

plaza. It also shows a structure located in the southern portion of the plaza (Phillips
1970:438). The tenant houses are more than likely what helped to preserve Mounds D, E,
and F at that time, as none of these mounds are still visible today due to plowing. Mound
B is still partially visible as a rise in the field, but it is not as distinctly defined as Phillips
mentions. During the 2009 field season, there was an erosional wash running east-west
just north of Mound B, which was being mitigated by NRCS archaeologist Cliff Jenkins.
The 2009 Mississippi State University field school helped with two excavation units in
this area. It was found that the soil within the wash was completely disturbed (Peacock
and Jenkins 2009). After the field season, a pipe was placed within it and the wash was
filled in.
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CHAPTER III
RESEARCH PROBLEMS

Shell rings are thought to date mainly from the Middle Archaic (in coastal
Florida) to Late Woodland periods (ca. 6000 B.C. – A.D. 1000). Phillips (1970) based
his Deasonville (Late Woodland, A.D. 500-600) dates for Delta shell rings on pottery
types recovered from the sites. An example of Archaic and Early Woodland dates from
the Yazoo basin can be seen in radiocarbon dates of 1400 - 590 B.C. on mussel shell
obtained by Robert Dunnell when he reexamined the Tchula Lake site (22HO546), a shell
ring in Holmes County (Dunnell et al. 2002). The dates obtained by Dunnell may be
incorrect due to the reservoir effect on shell (Peacock and Feathers 2009). The reservoir
effect for marine shellfish occurs when deep pockets of carbon rich water are brought to
the surface of a body of water, causing the organisms that intake that older carbon to
appear older than they actually are when dated by radiocarbon. According to Beta
Analytic, the “radiocarbon dates of a terrestrial and marine organism of equivalent age
have a difference of about 400 radiocarbon years” (Beta Analytic 2012). However, this
differs from the reservoir effect for freshwater, inland shellfish, which obtain their old
carbon from the water they live in having eroded away carbon-rich geologic sediment
layers, such as limestone (Peacock and Feathers 2009). Therefore, most of Dunnell’s
dates fall much earlier than Phillips’ Deasonville dates, even factoring in the 400 year
error correction. With respect to radiocarbon dates in the Mississippi Delta, “the Archaic
8

and Early Woodland are poorly represented and their detailed chronology poorly known”
(Feathers 2008:169). This could be due to the fact that little work has been done on shell
rings in this area, as shown by the work at Kinlock reported below. Further investigation
of shell rings in the Mississippi Delta could help complete the poorly informed
chronology noted by Feathers.

9

CHAPTER IV
RESEARCH STATEMENT

Inland shell rings need to be investigated in order to better understand early life
along river drainages in the Southeast. These shell rings come in a variety of shapes and
sizes, ranging from small and semi-circular to large, multi-circled complexes. When
archaeologists describe shell rings, they tend to use any descriptive term that suits their
needs at the time. This is a significant problem noted by Russo when he states that “no
uniformly recognized nomenclature exists for the variety of shapes and site features
found at ring sites” (Russo 2004a:31). Detailed work at shell rings would allow for an
understanding of site structure and what processes were involved in creating the various
shapes of shell rings and features found at these sites. Little is known about the uses of
features, such as the rings of shell and plaza areas, at shell rings (Heide and Russo 2003).
Some people argue that the shell represents ceremonial feasting, others residential refuse,
and still others both (Heide and Russo 2003; Russo 2004; Thompson 2005, 2007). It is
obvious that more work is needed to be able to narrow down exactly what site formation
processes are at work on shell rings. Chronology and structure at the Kinlock site and
how these relate to the known and unknown about shell rings in the Mississippi Delta are
the focus of the research.

10

CHAPTER V
THEORY

Darwinian evolutionary theory can help to explain the shape of shell rings and the
presence of plazas, since these do not occur at all shell middens. In order to explain why
shell rings are in one area or time but not another, the occupations at shell ring sites must
have been subject to certain selective pressures present in one area or time but not in
another. These selective pressures could be linked to resource availability and the
carrying capacity of one area or time as opposed to another. This would partly determine
group size, population density, and whether settlements were seasonal or year-round
(Rafferty 1985).
A related idea is that shell rings are linked to a sedentary lifestyle as opposed to
unstructured middens created by mobile people. This does not necessarily imply a longterm occupation, as many occupations could be described as being short-term sedentary
occupations. That is, they are occupied longer than a mobile settlement, but are not so
long as to be considered a long-term settlement. In a mobile settlement, people would
not normally remain in one area long enough for large architecture, such as mounds or
rings, to be formed. Site use by mobile groups is less likely to be constrained by
“permanent” architecture. It is unlikely that seasonally reused sites by mobile groups
would exhibit such precision, thereby creating architecture surrounding one or more
plazas. However, sometimes this does occur when a gathering event is at such a social
11

scale to necessitate an organized arrangement, such as at the Bull Brook Paleoindian site
in Massachusetts (Robinson et. al 2009). Sedentary settlements allow for large
architecture to be formed due to longer occupation of an area (Rafferty 1985). It should
be noted that not all sedentary settlements are long term, but they are occupied longer
than seasonal ones. This relates to shell rings in that their circular nature could be
attributed to longer term settlements formed around a central plaza. Plazas are more
readily noticed when surrounded by “permanent” architecture, which may not be present
in a mobile settlement.
Bull Brook is a Paleoindian archaeological site in Ipswich, Massachusetts. It
dates from the Paleoindian to Early Archaic periods (ca. 10,500 – 8000 B.C.) and is
comprised of 36 discrete artifact concentrations, or “hot spots”, arranged in a roughly
ring shaped configuration (Robinson et. al 2009).

It was discovered and then salvaged

in the 1950s when the area was being bulldozed and used for a sand pit (Byers 1954,
Robinson et. al 2009). The area had previously been plowed and all artifacts, both
historic and prehistoric, were found in the top 15 centimeters of soil (Byers 1954).
Artifact concentrations were located either by stripping away the topsoil and looking for
“hot spots” or by shovel testing in wooded areas to locate such spots (Robinson et
al.2009). The duration of occupation at the site was determined to be too short to be
accurately dated (Robinson et al. 2009). Robinson et. al (2009) conclude that Bull Brook
is currently the earliest and largest example of a single organized event. Their
interpretation of its ring shape is that it offered the best visibility for all parties involved
in the event, and was necessary at such a large scale gathering (Robinson et. al 2009).
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Although not explicitly discussed by Robinson et. al (2009) nor investigated by
the excavators of Bull Brook, there is an area that could be considered a plaza present at
the site. The area that I would define as the plaza at Bull Brook is the central area
surrounded by the 36 discrete artifact concentrations. It is approximately 120 meters by
80 meters, encompassing about 9,600 square meters. Due to the collection methods used
by the excavators, it is unknown to what extent the plaza was free of artifacts. All that
can be said for certain is that it was an area free of artifact concentrations, which is all the
excavators were concerned with at the time. Therefore it is also unknown to what extent
energy may have been exerted in order to keep the plaza maintained and free of artifacts.
However, one can infer that relatively little energy would be expended toward plaza
maintenance at a single organized event such as represented by Bull Brook as compared
to that expended in plaza maintenance at sites occupied over longer terms. This is not to
say that activities did not occur in the plaza area, and that energy was not expended in
order to keep the plaza a suitable area for such activities. Rather, the energy spent to
keep a plaza clear of debris for such a short period of time before abandoning the site
would be minuscule compared to the energy used to maintain, level, expand, etc. a plaza
at sites with long occupational durations.
The Raffman site is a good example of a longer duration site where more energy
was expended in creating and maintaining its plaza. The Raffman site is located in
Madison Parish in northeast Louisiana (Kidder 2004). It dates from the Middle
Woodland to Middle Mississippian periods (500 B.C. – A.D. 1200) and is comprised of
nine earthen mounds and a level plaza. The earliest occupations at the site show no
evidence of any energy spent to create or maintain a plaza. It was not until mound
13

construction began around A.D. 700 that energy was also spent on plaza placement and
maintenance (Kidder 2004). Kidder states that “Plazas created as a consequence of the
planned movement of earth suggest a different scale or kind of behavior than the creation
of open space defined by standing perishable architecture” (Kidder 2004:516). He goes
on to say that
Plazas defined by or associated with mounds are different from those present in
non-mound communities and were constructed through a conscious decisionmaking process that recognized mounds as a unique form of architecture [Kidder
2004:516].
Thus at Raffman, as well as other such mound sites, the mound-plaza association
is a given one based on a planned site layout that was determined before energy was
expended in any earth-moving activities. The plaza at Raffman is approximately 100
meters by 80 meters, encompassing about 8,000 square meters. It shows signs of
multiple periods of leveling, expansion, and integration with terracing and mound
constructions throughout the site’s occupation from Late Woodland until abandonment
(Kidder 2004). Much more energy was expended on the plaza by the inhabitants of the
Raffman site than at the Bull Brook site, as evidenced by the amount of earth moved in
creating and leveling it and by its maintenance as a debris-free zone. Rather than just an
“open space defined by standing perishable architecture” (Kidder 2004:516) as seems to
be the case at Bull Brook, the plaza at Raffman was planned from the beginning and was
as integral a part of the site architecture as were the mounds.
“Shell ring” is used here to describe a certain type of phenomenon that is not
necessarily a ring. Archaeologists and the public alike have a tendency to view shell
14

rings as uniform circles of shell (Russo 2004a). However, a shell “ring” is not often an
actual circle. I define a “shell ring” as an interior plaza enclosed, wholly or partly, by a
dense deposit of shell midden. Russo (2014:21) defines these inland shell rings as “ring
middens” and differentiates them from coastal “shell rings” in that they have less shell
accumulation, more diverse shell species, and more associated domestic refuse. The
latter can also take on various shapes, and can include one or more enclosed plazas
(Russo 2004a; Thompson 2007) whereas ring middens rarely have more than one circular
deposit of shell.
According to the social space theory, “when people gather for the purpose of
communicating among themselves, they often form into circles and ovals” (Russo 2004a:
36; Sommer 1961). Extended use of a site by a group that follows these social positions
results in refuse, in this case mainly shell, accumulating over time in a shape structured
by the social interactions present at the site (Lipo and Dunnell 2008). Distinct shell heaps
can be identified at many of the shell rings found in the Delta. This is thought to be
indicative of a village of individual households encircling a plaza, thus forming a ring
shape.
John Fuller (1981) defines a village as “a community type which consists of a
contiguous association of living structures and activity areas. Each village community
usually contains its own internal special purpose area or structure, such as a cemetery or
plaza” (Fuller 1981:188). Fuller goes on to say “a village is here defined as a cluster of
domestic debris which can be sub-divided into a contemporaneous set of unique and
redundant functional units” (Fuller 1981:188). This could be seen archaeologically as
individual concentrations of similar assemblages around the shell ring. Concerning South
15

Carolina coastal shell rings, Michael Trinkley notes that, due to the lack of artifacts in the
center plaza area, there must not have been a central habitation, but instead habitation
occurred on the ring itself (Trinkley 1985:104). This viewpoint has also been discussed
not only for coastal shell rings, but for interior shell rings as well (Russo 2014;
Thompson 2007).
One of the main arguments for shell rings being planned, structured areas is the
presence of a maintained plaza. “They decided to deposit shell in a circle…not in a
plaza…shell rings were not accidents” (Russo 2004a: 36). People have been building
around a central area for millennia, with evidence dating all the way back to Paleo-Indian
times (Robinson et. al 2009). It was not until plazas became bordered by significant
permanent structures, such as shell, mounds, and other earthworks, that they began to be
easily identifiable areas.
Plazas are rarely investigated at sites, and therefore what actually constitutes a
“plaza” is not well-defined. More often than not, plaza existence is inferred from things
such as ramp placement on a mound, surrounding architecture, relatively flat areas, etc.
This is inadequate due to the fact that inferences are not based on solid fact but rather on
opinions or assumptions. For example, one does not necessarily know whether a mound
ramp would face toward or away from the plaza without directly investigating the area
believed to be the plaza. The definition used here is compiled from T. R Kidder’s work
at the Raffman site in northeast Louisiana. He states that “a plaza can be defined as a
public area in a community or as an open space surrounded by or adjacent to buildings”
(Kidder 2004:515). He goes on to say that “plazas in the Southeast are generally
identified by a relatively flat area that lacks significant evidence for domestic occupation
16

and that is bounded or enclosed by some kind of architecture…most often a plaza is
recognized by the absence of archaeological features within a settlement” (Kidder
2004:515-6). Therefore, I define a plaza as a relatively flat maintained area, fully or
partly surrounded by some type of features or architecture, and containing little to no
artifactual evidence within it. “Little to no artifactual evidence” is based upon the
relative amounts of artifacts surrounding the plaza. In some situations, the plaza may
have been swept clean and only microartifacts remain. In other situations, the plaza may
have artifacts and features within it but still could be considered to have very few relative
to the surrounding artifacts and features. People would have had to have expended a
certain amount of energy in order to maintain the plaza area and keep it relatively clear of
debris, e.g., shell; therefore, the presence of a plaza strongly suggests the structuring of a
shell ring by its inhabitants.
Surface artifact distributions have a large role to play in understanding shell ring
structure. Surface assemblages are many times discounted as useful for archaeological
research based on the assumption that they are too heavily disturbed to yield useful
information. Various forces can act on artifact distributions, such as plowing, erosion,
land leveling, and wind displacement, but in the Southeast United States, plowing tends
to be the main concern, since most of the land was in agriculture at one point or another.
Lewarch and O’Brien (1981a) address several of these issues, especially the effects of
plowing on an artifact assemblage. They equate plowing of artifacts to occupational
disturbance, e.g., artifacts being walked upon, and say that it is basically a larger scale of
the same process (Lewarch and O’Brien 1981a). They state that there are
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five factors that must be taken into account when using plow zone archaeological
material: (a) lateral displacement, (b) vertical displacement, (c) changes in class
frequencies, (d) alteration of form and content of features, and (e) changes in
condition and preservation of artifact assemblages [Lewarch and O’Brien
1981a:308].

Lewarch and O’Brien address lateral and vertical displacement by stating
Based on results of archaeological experiments, agricultural engineering
literature, and post hoc summaries in the archaeological literature, magnitude of
lateral displacement appears to be less serious than assumed by archaeologists…
Unlike lateral displacement, vertical segregation is a cumulative, directional
process. Change is most pronounced in the first few cultivations and continues to
a lesser degree in succeeding tillage operations [Lewarch and O’Brien 1981a:309310].
The difference between lateral displacement and vertical segregation is a distinct
one. Lateral displacement refers to the horizontal change in artifact location. Larger
artifacts tend to be moved further horizontally than smaller artifacts. Vertical segregation
refers to size-specific artifacts being distributed unevenly vertically in the plowzone.
That is, larger artifacts appear on the surface after plowing in higher frequencies than
smaller artifacts do. This effect is cumulative in that once larger artifacts are brought to
the surface, they are more likely to stay at or near the surface, regardless of how many
successive plowing episodes occur (Lewarch and O'Brien 1981a). Dunnell and Simek
(1995) state that the fact that artifact distributions are not smeared across every field to
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the point where they are virtually indiscernible tends to support the idea that there is a
tillage equilibrium that is eventually reached at sites under agricultural disturbance.
Lewarch and O’Brien say that “the main point is that plow zone materials should not be
excluded from detailed consideration without demonstration that they are, in fact, not
useful for the proposed research” (Lewarch and O’Brien 1981a:313).
Change in class frequencies can be accounted for by using recovery rate
proportions from experimentation and plugging them into equations to predict plow zone
artifact class frequencies (Lewarch and O’Brien 1981a:310). Alteration of form and
content of features can be addressed by matching surface artifact densities with other
recovery techniques, e.g., excavation, magnetometry, and other geophysical methods, to
determine the amount of disturbance at any given site (Lewarch and O’Brien 1981a).
The extent of changes in condition and preservation of artifact assemblages is a site
specific question that can be answered by taking into account all known formation
processes that have or may have acted on the assemblage and how those processes would
have affected the condition and preservation of the assemblage (Dunnell and Simek 1995;
Lewarch and O’Brien 1981a).
Circular shell middens, their plazas, and the features and architecture associated
with them can be explained using Darwinian evolutionary theory by identifying and
accounting for pressures that acted upon the selection of specific traits. This can also be
viewed as a function of energy expenditure. That is, when more energy is available
within a given society, the people of that society are more prone to engage in activities
that are not directly associated with the immediate survival of the society, therefore
“wasting” energy (Peacock and Rafferty 2013).
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CHAPTER VI
FIELDWORK METHODS

Controlled surface collection is a method of collecting artifacts in which the
location of each artifact or group of artifacts is recorded on a pre-determined grid. A
strength of controlled surface collection is that it is relatively quick, inexpensive, and
yields a high payback as far as data collection is concerned when compared to other data
collecting techniques. A large amount of spatially extensive data can be collected and
processed at a fraction of the time it would take to dig multiple excavation units at any
given site. Artifacts useful for analysis are collected, as opposed to geophysical methods
that allow only the electronic gathering of data. As archaeologists, we are driven to use
techniques and methods that yield the most data and information from a site with the least
amount of work and cost (Redman 1987). It is preferable to use less destructive
methods, such as geophysics and controlled surface collection, as opposed to extensive
excavation on sites that are not threatened with destruction in order to preserve as much
of the site intact as possible. However, collection of a large amount of data is useless if it
is not suitable for the questions being asked. One must understand the uses and
limitations of the data being recovered. The use of controlled surface collection is
misunderstood in many contexts by people too ready to discount and discard rather than
allow and acknowledge its usefulness.
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A second strength of controlled surface collection is that its use can yield details
of subsurface artifact distributions for shallow sites, i.e., <50cm, but cannot and should
not be assumed to correlate with deeper stratigraphic units (Dunnell and Simek 1995;
Redman and Watson 1970). In cases of deeper stratigraphic units, exploratory techniques
such as excavation or coring should be used. One must be cautious in applying
controlled surface collection in such a way, and must understand the site particulars, e.g.,
site structure and stratigraphy, before making choices. The Kinlock site provides an
excellent example of what can be seen from a controlled surface collection regarding the
internal structure of a relatively shallow (~0.59m) site.
In order to understand any spatial variations in shell and artifact density that may
be present at Kinlock, a number of methods were used. First was a controlled surface
collection of artifacts. This was done by laying out 679 units on a 4 meter by 4 meter
grid across the shell ring, covering an area of approximately 11,000 square meters
(Figure 6.2). Each 4 meter by 4 meter unit was subdivided using string grids into four 2
meter by 2 meter collection units. The size of the grid units was chosen in order to
provide the best possible resolution while maintaining ease of collection. A larger grid
size, e.g., 10m x 10m, would cause small spatial variation to be lost; too small of a grid
size, e.g., 1m x 1m, would cause an increase in labor in collecting the artifacts, filling out
paperwork, and analyzing the artifacts. Using the northwest corner, each grid square was
labeled with a designation determined by its location in respect to the local datum, e.g.,
5S45E, and the artifacts within that grid square were collected into one bag labeled with
the same designation. In each 4 meter x 4 meter square, only the umbos of the mussel
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shells in one random 2 meter x 2 meter quadrant were collected. An umbo is defined as
“the beak of a bivalve shell; the protuberance of each valve above the hinge”
(Dictionary.com 2015). The shell density could then be estimated for the 4 meter x 4
meter square. This would allow for faster collection, and little resolution of the surface
density of the shell would be lost. In addition to this, only sherds greater than a quarter in
size were collected. All other artifacts were collected from the controlled surface
collection units regardless of size (Figure 6.1). It should be noted that only the area
encompassed by the mussel shell ring was collected. The actual Kinlock site as recorded
by multiple previous archaeologists extends well north and west of the shell deposit, but
as the focus of this research dealt only with the shell ring, those areas were ignored.
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Figure 6.1

Example of artifacts and shell in a typical 2 x 2 meter grid square.

A magnetometer survey was conducted in order to see any magnetic variations
and possible features in area delineated by the mussel shell ring. Twenty by 20 meter
squares served as the guide for the magnetometer survey, which covered the same area as
the controlled surface collection (Figure 6.2). The survey was conducted using an FM256 Geoscan Fluxgate Gradiometer. Prior to the survey, large pieces of metal were
removed from the surface. Transects were placed every 50 centimeters on 20 x 20 meter
units and each line was walked with the instrument. All transects were walked in the
same direction. Using Geoplot software, the magnetometer image was processed,
analyzed, and potential feature areas were noted. Further analysis of the image was done
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in order to try to filter out noise and possibly get a better view of features present at the
site.
Three excavation areas were chosen: one unit was placed in the plaza area and the
other two units were placed on two areas of higher shell density (Figure 6.2). These were
placed in such a way as to retrieve a good example of the stratigraphic sequence in these
areas. Excavation units in the plaza and on one of the higher density areas were 1 meter
by 1 meter in size. Due to time constraints, the unit placed on the other area of higher
density shell was only 50 centimeters by 50 centimeters. Layers were removed by
following either natural soil horizons or cultural strata. If a horizon exceeded 10
centimeters in thickness, it was subdivided into 10 centimeter arbitrary levels.
Approximately one liter flotation samples were taken from each level, as well as any
samples of charcoal that were found, for possible later use in radiocarbon dating. The
soil from the excavation units was water-screened through stacked one-quarter and onesixteenth inch mesh screens.
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Figure 6.2

Topographic map of Kinlock created by NRCS overlaid with 4 x 4 meter
collection grid.

In order to cause minimal destruction to the site, a Giddings coring rig belonging
to the NRCS was used to take two inch diameter soil cores in areas not subjected to test
excavation (Figure 6.3). Five cores were taken on points that coincided with the existing
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4 meter x 4 meter grid. Each core was secured in the field by encasing the sample in
PVC pipe and was taken back to the lab for measurement and analysis by NRCS and
Mississippi State University soil scientists to show the vertical extent of the shell deposit
and the extent of soil alteration by humans.
The shell was analyzed in order to show any overall bias toward particular shell
species and to show the spatial distribution of shell species and quantity (Mitchell 2012).

Figure 6.3

Giddings coring rig used to take the cores at Kinlock.

Artifacts were analyzed in order to determine a relative date of occupation and to
show spatial distribution of artifact types. The magnetometer image was used to show
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subsurface features and how those features relate to one another, but not the extent of the
shell, since shell does not show up well on a magnetometer image. Excavation units
were used to examine shell midden stratigraphy, further investigate the plaza area, and
obtain charcoal samples for accelerator mass spectrometry dating.
The methods allowed investigation of the various problems being researched.
Excavation units showed detailed site stratigraphy and in situ deposits in certain areas.
The excavation units and soil cores addressed deposit depth at various points across the
site. The magnetometer image and controlled surface collection aided in showing site
layout and how it coincides with formation processes by showing artifact locations and
densities.
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CHAPTER VII
ANALYTIC METHODS

Darwinian evolutionary theory demands rigorous scientific methods to be used
when analyzing artifacts (Dunnell 1971). It requires that classes be explicitly defined so
that they are replicable. Temper and surface finish are more suitable attributes of pottery
sherds for use in classifying sherds objectively, rather than type and variety, which lend
themselves to subjective classifying (Rafferty 1986). Testability and replicability are two
cornerstones of the scientific method. When one has a nearly endless list of type and
variety analytical boxes to try to put decorated sherds into, with muddy descriptions of
the specific differences given, especially between varieties, biases are able to creep in
easily and with little notice to the analyzer (Rafferty 1986). Hector Neff (1993:24) states
that “the requirement that descriptive and explanatory statements be testable presupposes
that a system of measurement is available.” Robert Dunnell (1971) posited that attributes
used to measure phenomena should be testable and acceptable within the theory used to
explain them. Therefore, if one uses Darwinian evolutionary theory to analyze and
explain phenomena, then the methods used to do so must adhere to its strict standards.
Use of temper and surface finish is a testable, replicable method of classifying sherds, in
which categories can be clearly defined and understood as to what is being described and
why. Neff (1993) makes an excellent point that when one uses a type-variety system and
thus aligns phenotypic attributes of sherds to a specific cultural “entity”, one is assigning
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the preferences and beliefs of a few potters to the culture as a whole. “'Decorative ideas'
and 'inherent cultural bias' are simply not observable in the archaeological record” (Neff
1993:25).
Sherds and projectile points from the controlled surface collection were analyzed
individually. Sherds, projectile points, flakes, and fired clay were analyzed individually
for the excavation units. Projectile points were categorized using the Mississippi
Projectile Point Guide (McGahey 2004) in order to identify those that were temporally
diagnostic. These were used to help show periods of occupations at the site. Flakes in
excavation units were examined to see if any non-local raw materials were present. This
was done to show exotic raw material procurement changes through levels, and therefore
through time. If more exotic raw materials were found in Archaic period levels, then that
could be an indicator of far-reaching acquisition methods. Fired clay was examined for
the presence of Poverty Point Object fragments and daub. The former would be an
indicator of an Archaic period occupation and the latter allows for a better understanding
of site structure. Cores were analyzed in order to determine how the shell deposit varies
across the site and what, if any, occupational evidence lies below the shell layer. Sherds
were categorized by temper and surface finish rather than type and variety.
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CHAPTER VIII
DATA AND RESULTS

The Archaic component in the area of the shell ring at the Kinlock site is poorly
represented, so much so that it is negligible compared to the Woodland and Mississippian
components. Chapman et. al (2004) collected a large quantity of lithic artifacts at
Kinlock, most of which were collected away from the midden and mound area of the site.
They suggest that the Archaic component is either located elsewhere at the site or is
buried underneath the midden and mound area. No Archaic diagnostics, such as PPOs
that Webb (1968) and Chapman et. al (2004) noted, were found during either the
controlled surface collection or in any of the excavation units. Of the five projectile
points that were analyzed, only one was an Archaic diagnostic (Table 8.1). It is a Wade
point (McGahey 2004), dating in the range of Late Archaic to Early Woodland (1550-550
B.C.). All other projectile points were either Woodland or Mississippian diagnostics
(Figure 8.1). In the bottom two levels of Zone C of 56N16E there was no pottery present,
and only 6 flakes, half of which may be non-local. A radiocarbon sample taken from
charcoal in the bottom level of Zone C has a date of 4150 +- 30 B.P. (Beta377540;charred material;C13/C12 = -24.5 o/oo) and yielded a two-sigma calibrated date
range of 2875-2620 B.C., which falls in the Late Archaic period. Therefore it is
concluded that any Archaic occupation at the site predated the shell ring and was not the
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same intensity of the later Woodland and Mississippian occupations in the area of the
shell deposit.
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Table 8.1

Figure 8.1

Projectile points collected during controlled surface collection

Projectile points obtained by controlled surface collection.

In order to provide a less biased correlation between shell density and artifact
density, only the artifacts from one 2x2 meter unit from each 4 meter by 4 meter
controlled surface collection square were counted and analyzed. As far as it was
possible, the chosen section was the same for both shell and artifacts. Of the 23,088
sherds that comprised the one-quarter sample of all sherds picked up during the
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controlled surface collection, 13,963 were analyzed for temper and decoration. This is
due to disregarding sherdlets during the analysis. Sherdlets were defined as sherds
measuring smaller than the diameter of a penny, i.e., when laid on a penny, no part of a
sherd extended past the edge. Although sherds smaller than a penny were not supposed
to be collected, errors in field identification of size occurred more frequently than
anticipated. The sherds were divided into 3 tempers: sand, grog, and mussel shell, and
each of these was then subdivided into types of surface decoration. The sand-tempered
sherds were least represented, totaling only 364 or about 2% of analyzed sherds. The
mussel shell-tempered sherds were next numerous, totaling 4,144 or about 26% of
analyzed sherds. The grog tempered sherds were the most numerous, totaling 11,602 or
about 72% of analyzed sherds. It was previously known that there are Archaic,
Woodland, and Mississippian components present at the site (Phillips 1970; Webb 1968),
but these data show that the Woodland component is the most prevalent, in terms of
pottery (Table 8.2).
Table 8.2

Pottery sums by temper and plain vs. decorated

Sand Plain

Sand
Decorated

Grog Plain

Grog
Decorated

Mussel Plain

Mussel
Decorated

300

32

7977

1851

3496

329

The controlled surface collection showed the internal structure of the site (Figures
8.2-8.8). Maps were made showing artifact and sherd decoration densities using ArcMap
10. The Natural Neighbor interpolation tool was used to create the density maps. This
method is defined by ArcGIS Desktop Help as using an algorithm that
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…finds the closest subset of input samples to a query point and applies weights to
them based on proportionate areas to interpolate a value (Sibson 1981). Its basic
properties are that it's local, using only a subset of samples that surround a query
point, and interpolated heights are guaranteed to be within the range of the
samples used. It does not infer trends and will not produce peaks, pits, ridges, or
valleys that are not already represented by the input samples. The surface passes
through the input samples and is smooth everywhere except at locations of the
input samples [ESRI 2010].
This method was chosen since it does not make inferences and represents only the
data that is present. Data from Mitchell (2012) were used to make the shell density map
(Figure 8.2). Although there are data missing, an overall circular pattern can be seen in
high densities of shell occurring in the northern, western, and southeastern areas of the
map. The eastern and southern portions are seemingly devoid of shell, most likely due to
the fact that the controlled surface collection did not extend into the forested area east of
the site, and the collection was halted before reaching an equal number of collection units
south of 0N0E as were collected north of 0N0E. Additionally, there is a large
Mississippian mound still present at the southern portion of the plaza area that is covering
a buried shell deposit, which is known from the cores taken at the site. That buried shell
deposit presumably correlates with the other areas of shell present around the site.
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Figure 8.2

Map of shell density at Kinlock.
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Figure 8.3

Map of grog-tempered plain pottery density at Kinlock.
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Figure 8.4

Map of grog-tempered burnished pottery density at Kinlock.
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Figure 8.5

Map of mussel shell-tempered plain pottery density at Kinlock.
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Figure 8.6

Map of bone density at Kinlock.
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Figure 8.7

Map of flake density at Kinlock.
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Figure 8.8

Map of daub/fired clay density at Kinlock.

The map of grog-tempered plain pottery (Figure 8.3) follows the same circular
pattern as the shell, but forms a more complete circle than the shell. Interestingly, the
map of grog-tempered burnished pottery (Figure 8.4) shows almost identical densities to
the shell. This could show a functional correspondence between burnished sherds and
shell use. If burnishing is seen as a functional trait that allows for vessels to be less
permeable, that could coincide with shell preparation or cooking. This hypothesis was
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not tested, but simply is mentioned as a possible explanation for the patterning of the
data. The map of mussel shell-tempered plain pottery (Figure 8.5) does not appear to
follow the same circular pattern as the shell ring and grog-tempered pottery. There is
some overlap that occurs on the western and eastern edges, but there is an obvious shift in
density in the northern portion of the site. Whereas the shell ring and grog-tempered
pottery both have a high density area bordering the northern edge of the plaza, the mussel
shell-tempered pottery continues north along the western edge of the site and does not
border the same plaza area. This is located in the approximate area that Mounds D and E
once stood. This could account for an increase in Mississippian component diagnostics
along the western edge of the site.
A chi-squared test to determine if a statistical correlation between the grogtempered and mussel shell-tempered pottery exists was not done, since almost every
collection unit contained both types. This would cause the result of the chi-squared test
to errantly show that there is a correlation between the distributions of the two types of
pottery. Instead, a Pearson test was done using the program R for the two types of
pottery. A Pearson test takes into account the weight of the variables in each unit, and is
not just a “presence/absence” test like chi-squared (Liebhold and Sharov 1998). This is
much more useful for the type of data being used, i.e., grog-tempered and mussel shelltempered pottery. As the result of the Pearson test approaches zero, the two variable are
less associated. The Pearson test returned a result of 0.292 which means that the
distribution of the two variables are statistically not associated with each other.
The bone density map (Figure 8.6) shows concentrations that follow the circular
pattern seen in the shell and grog-tempered pottery. One may argue that this is due to the
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preservation effects of the shell deposit. However, upon closer examination of the maps,
one can see that there is a high density of bone in the northwestern area of the ring that
coincides with an area of very low shell density. If the bone were only present because of
the shell preservation effects, then this area should either be high in bone and shell, or
low in bone and shell, but not high in one and low in the other. Much of the bone appears
to be distributed in a ring around the plaza, but is not exclusively associated with the shell
piles.
The flake density map (Figure 8.7) shows concentrations in the western and
northwestern areas of the site. This seems to be similar to the mussel shell-tempered
plain pottery density and does not follow the circular pattern of the shell ring, grogtempered pottery, and the bone. This could possibly reflect all site occupations due to
mixing from plowing. However, it is doubtful that it is reflective of much, if any, of the
Archaic occupation. As previously stated, the Archaic period occupation is ephemeral in
the area of the mussel shell ring and is located beneath undisturbed Woodland period
shell deposits (Peacock and Jenkins 2009). Therefore, it is very unlikely that it has been
mixed with shallower deposits enough to affect the density map. An analysis of flake
raw material was done for a selection of units in the northeastern area of the site. This
was done to see if any Archaic component showed up in this area. The northeastern area
of the site was chosen because its shell midden layer was closer to the surface than in
other areas of the site, thus possibly allowing for any Archaic component underlying the
shell to have been brought to the surface. Although the analysis does show some exotic
raw material usage, nothing is conclusive that it is from the Archaic component (Table
8.3)
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Table 8.3
Unit
80N4E
80N8E
76N0E
76N8E
76N16E
76N24E
76N28E
72N4E
72N16E
72N32E
68N0E
68N24E
64N4E
64N8E
64N16E
64N20E
64N24E
60N0E
60N4E
60N24E
60N28E
60N32E
56N0E
56N8E
56N20E

Lithic raw material analysis for units in the northeastern area of Kinlock.
Citronelle
Gravel
2
1
1
2
2
1
1
1

Fort
Payne

St. Catherine
Creek

Camden Quartzite Tuscaloosa

Crowley's
Ridge

1

2
1

1
3
1
1
1

2
1

1

1
1

1
4
1

1
2
1
1

1
1
1
1

The fired clay and daub density map (Figure 8.8) again is similar to the mussel
shell-tempered plain and flake density maps; however, there is a high concentration of
daub/fired clay in the southern portion of the site. This is most likely due to the
aforementioned extant Mississippian period mound in that same southern area. This
would cause higher daub concentrations because of Mississippian period houses being
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built in that area. Mississippian people built their houses in a “wattle and daub” fashion,
thus when the houses burned, the daub was left behind.
The excavation units complemented the data gathered from the controlled surface
collection (Table 8.4). The 1x1 meter plaza unit, 0N4E (Figures 8.9 and 8.10), was
practically devoid of shell and other artifacts. It did contain an unexpected number of
sherds in level B2, 1 mussel shell-tempered and 78 grog-tempered (Table 8.4). As there
was no evidence of flooding, erosion, etc. and as stated earlier, the plaza should be an
area with little to no artifact accumulation, it is posited that this is due to later disturbance
during the Mississippian occupation of the site, when there was considerable earthmoving going on (mounds) and the plaza area may have shifted or been modified. Also,
there may have been earth-moving activities in the earlier plaza area that are no longer
evident due to plowing. Another possibility may be that the plaza was less maintained
during the Woodland period and, while kept mostly free of shell, activities may have
occurred that resulted in broken pottery in the plaza area that then was not cleared. At the
bottom of the unit, there was evidence of soil fissures (Figure 8.11). These fissures occur
when the ground dries out considerably, as in periods of drought. These fissures can
sometimes reach to depths of over a meter from the surface (NRCS soil scientist Rachel
Evans, personal communication 2009). This could account for the presence of pottery in
the lowest excavated levels (Table 8.4).
The 1x1 meter western excavation unit, 14S26W (Figures 8.12 – 8.15), contained
a very high number of grog-tempered sherds in levels B1 and B2, totaling 345 (Table
8.4). There were very few mussel shell-tempered sherds in those levels or in level C1.
The presence of mussel shell-tempered pottery is most likely due to disturbance into
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lower stratigraphy during the later Mississippian occupation. There were postholes
intruding into and below the layer of shell deposit or Zone B (Figures 8.16 – 8.19). These
are most likely postholes from the Mississippian period, given that the postholes contain
both Mississippian and Woodland period pottery. It is highly unlikely that Woodland
period postholes would contain Mississippian period pottery. A radiocarbon date of 1230
+- 30 B.P. (Beta-377539;charred material;C13/C12 = -25.7 o/oo) was obtained from the
shell layer in this unit and two two-sigma calibrated radiocarbon date ranges of AD 715
to 745 and AD 765 to 890 resulted. These dates point to a Late Woodland occupation.
The 50x50 centimeter northern excavation unit, 56N16E (Figures 8.20 – 8.23),
contained 14 grog-tempered sherds and 4 mussel shell-tempered sherds, totaling 18
sherds in the shell deposit labeled as level B1. Level C1 contained only 10 sherds, all of
which were grog-tempered (Table 8.4). A radiocarbon date of 4150 +- 30 B.P. (Beta377540;charred material;C13/C12 = -24.5 o/oo) was obtained from Zone C3 and a twosigma calibrated radiocarbon date range of BC 2875 to 2620 was given. This shows a
Late Archaic period date below the shell deposit. The shell deposit in the area was much
thinner than in 14S26W. This could be because of historic plowing, historic land
alteration (Peacock and Jenkins 2009) and the earlier mentioned earth-moving during the
Mississippian period. The latter would also account for the presence of the mussel shelltempered sherds in the shell deposit.
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Figure 8.9

Photo of west profile of unit 0N4E.

Figure 8.10

Drawing of west profile of unit 0N4E.
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Figure 8.11

Fissures seen in the bottom of unit 0N4E at a depth of 65cm.

Figure 8.12

Sherds from excavation units classified by temper and surface finish.
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Figure 8.13

Photo of north profile of unit 14S26W.

Figure 8.14

Drawing of north profile of unit 14S26W.
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Figure 8.15

Photo of west profile of unit 14S26W.

Figure 8.16

Drawing of west profile of unit 14S26W.
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Figure 8.17

Photo showing postholes in unit 14S26W.

Figure 8.18

Photo showing cross-section of posthole 1 in unit 14S26W.
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Figure 8.19

Photo showing cross-section of posthole 2 in unit 14S26W.

Figure 8.20

Photo showing cross-section of posthole 3 in unit 14S26W.
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Figure 8.21

Photo of east profile of unit 56N16E.

Figure 8.22

Drawing of east profile of unit 56N16E.
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Figure 8.23

Photo of west profile of unit 56N16E.

Figure 8.24

Drawing of west profile of unit 56N16E.
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Overall, except for the plaza and Mound A cores, the cores show a consistent
shell deposit just below the plowzone (Table 8.5). This shell deposit is on average
around 58 centimeters deep. The plaza area does not contain a shell deposit, and Mound
A contains an additional shell deposit that occurs from 92-100.5 centimeters deep. This
deeper shell deposit is most likely the deposit that corresponds to the other deposits at the
site, and the second deposit occurring nearer the surface could be shell that was displaced
during mound construction.
The magnetometer image was very little help in showing and determining overall
site structure. The shell did not show up on the image and the only data were some
unknown features and historic metal (Figures 8.24 and 8.25). The historic metal is
marked by the dipoles, which show equally strong black and white signals in opposite
directions. Some of the features seem to occur where the daub/fired clay concentrations
occur, so it may be that these are showing buried daub/fired clay deposits. It was,
however, useful in showing that the plaza area is void of features.
Studying the plaza area is integral in understanding site structure and the
relationship between earlier and later occupations. Several lines of evidence were used in
delineating the plaza during different occupations. The magnetometer image showed no
significant features in the plaza. The controlled surface collection and excavation unit
that was placed in the plaza both confirm very low artifact density as compared to the rest
of the site. As stated earlier, this is most likely due to the purposeful clearing of the plaza
of debris. When grog-tempered pottery distribution was compared with mussel-shell
tempered pottery distribution, both bordered on the plaza along the western edge. The
grog-tempered pottery, however, encircled the plaza entirely, as did the bone and shell.
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The mussel-shell tempered pottery only ran along the western edge of the plaza and
continued to the north. The distribution of flakes also followed this pattern. This seems
to indicate a shift in plaza use or importance during the Mississippian occupation. The
mounds that encircled the plaza were all assumed to be of Mississippian origin, but that
may not be the case. However, since most of the mound areas were not investigated
directly as part of this research, it cannot be said with 100% certainty what period the
mounds date to.
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27.5 – 38cm
38 – 44 cm
44 – 50.5 cm
50.5 – 55 cm
55 – 58.5 cm

D
E1

E2

F
58.5 – 61.5 cm
61.5 – 64 cm
64 - 68 cm

H

I

A

C

G (Shell)

B

Depth (cm)
0 – 4 cm:
4 – 16 cm:
16 – 19.5 cm
19.5 – 27.5 cm

Depth (cm)
0 – 16 cm
16 – 55 cm
55 – 94 cm (End of Core)

Level
Plow zone

(5) Mound A: South
Slope

Level
Plow zone
E
B

(2) Plaza (?)

Level
Plow zone
(Solid) A
Shell
(Solid) B
(Crumbly) C

Depth (cm)
0 – 16 cm
16 – 35.5 cm
35.5 – 49 cm
49 – 68 cm
68 – 98 (End of Core)

2.5Y 6/3

10YR 5/1
10YR 4/1

10YR 3/1

10YR 3/2

Munsell Color
10YR 3/1
10 YR 4/2
2.5Y 4/2
2.5Y 5/4
2.5Y 3/3
2.5Y 7/3
10YR 4/2
2.5Y 5/3
10YR 4/2

Munsell Color
10YR 4/2
10YR 4/2
2.5Y 5/4

Munsell Color
7.5YR 2.5/1
2.5Y 4/2
2.5Y 4/2
2.5Y 4/2
10YR 4/2

Written descriptions of core profiles.

(1) Mound C

Table 8.4
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Gray
Dark Gray
Light Yellowish
Brown

Dark Gray

Common Color
Very Dark Gray
Dark Grayish Brown
Dark Grayish Brown
Light Olive Brown
Dark Olive Brown
Pale Yellow
Dark Grayish Brown
Light Olive Brown
Dark Grayish Brown
Very Dark Grayish
Brown

Common Color
Dark Grayish Brown
Dark Grayish Brown
Yellowish Brown

Common Color
Black
Dark Grayish Brown
Dark Grayish Brown
Dark Grayish Brown
Dark Grayish Brown

Shell and Charcoal

Light Charcoal
Inclusions
Heavy Charcoal
Inclusions

Inclusions

Has possible Charcoal band between G and
H

Medium Density Charcoal Layer

Streaks / Spots of 7.5YR 5/8 Strong Brown

Streaks / Spots of 7.5YR 5/8 Strong Brown
Streaks / Spots of 7.5YR 5/8 Strong Brown

Notes
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(6) Mound A: South
Slope

M (Shell)
N (Subsoil)

Depth (cm)
0 – 8 cm
8 - ? cm (too crumbly)

Continued from (5)

M (Shell)

L

J

68 – 68.5 cm
68.5 – 75.5 cm
75.5 – 92 cm
92 – 100.5 cm (End of Core
Section)

Level

K

Table 8.4 (Continued)

Munsell Color
10YR 5/2
2.5Y 5/3

10YR 3/1

2.5Y 4/2
2.5Y 7/3
10YR 4/2

Common Color
Grayish Brown
Olive Brown

Very Dark Gray

Dark Grayish Brown
Pale Yellow
Dark Grayish Brown

Charcoal layer between H and I
Has possible Charcoal band between K and L

Figure 8.25

Magnetometer image of Kinlock

59

Figure 8.26

Topographic map of Kinlock overlaid onto magnetometer image.
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CHAPTER IX
CONCLUSIONS

The various data collection methods used all seem to show a Woodland period
mussel shell ring, with a later Mississippian period occupation occurring separately from
the earlier ring pattern. Although there were some Archaic diagnostics collected, the
Archaic component is not prominent in the area of the mussel shell ring, and may be
located elsewhere at the site. The controlled surface collection shows that the known
diagnostics for each period occur in different locations, one following the mussel shell
ring and the other not. The excavation units show high counts of in-situ Woodland
diagnostics occurring within the shell deposit and very low or nonexistent Mississippian
diagnostics. The Mississippian diagnostics that do occur in the excavation units appear to
be from a later disturbance intruding into and possibly through the earlier Woodland
deposits. The cores show a uniform shell deposit with little or no prior occupational
evidence below it, as evidenced by soil color, soil texture, and a lack of shell, charcoal,
and other artifacts below the shell deposit. The magnetometer image, although it does
not explicitly show the shell deposit, does show that the plaza surrounded by the shell is
relatively feature free compared to the high signatures occurring just outside of the plaza.
Beginning in the Archaic period, Kinlock appears to have gone through a number
of settlement pattern changes over the course of its occupations. Little is known about
the Archaic period occupation, possibly due to it being situated in a different area of the
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site than in the immediate coverage area of the shell ring. Although this may be true,
there is still some evidence of the Archaic period occupation in the shell ring area, as
evidenced by Archaic period projectile points and one radiocarbon date (Figure 9.1).
Since Webb (1968) and Chapman et. al (2004) found Poverty Point objects, hematite
plummets, etc., there was clearly a significant Archaic period occupation somewhere at
Kinlock. More work is needed in gathering artifactual data for spatial analysis in areas
other than the shell ring in order to better understand the Archaic period site structure.

Figure 9.1

Diagram showing change through time in the area investigated at Kinlock.

Beginning in the Woodland period, freshwater mussel shell was deposited along
with habitation debris in a circular midden next to the Sunflower River (Figure 9.1).
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Russo (2014) does a good job of discussing the tangible differences between feasting
debris and habitation debris at shell-bearing sites. Feasting refuse at Archaic coastal shell
ring sites mainly consists of “clean” oyster shell accumulation making up the shell ring
and little to no other inclusions or other types of shell. This “clean” shell can be
understood to mean “shell piles lacking little else by volume other than largely
undamaged shell” (Russo 2014:28). In contrast, habitation refuse contains many more
artifact inclusions and a greater diversity of shell species. “The greater variety of
material inclusions in the gradual midden results from the extended time and the multiple
activities involved in its accumulation” (Russo 2014:29). The excavation units at
Kinlock clearly show that within the undisturbed shell midden, habitation detritus, such
as broken pottery, bone, lithics, fired clay, and organically stained soil, was deposited at
the same time and location as the harvested freshwater mussel shell. The bone consisted
of a diversity of species, such as snake, rodent, deer, fish, etc. The mussel shell itself also
contained a diverse spread of species (Mitchell 2012). This coupled with Russo’s (2014)
discussion of the definitions of feasting and non-feasting shell accumulations precludes
the argument that, at least for Kinlock, the shell ring was formed as a result of feasting as
opposed to habitation.
Sometime between the Late Woodland period and the Mississippian period, the
settlement shifted, and became mainly concentrated in a north-south orientation, partially
remaining around the original Woodland period plaza. Mounds were also constructed
over the shell deposit during the Mississippian period (Figure 9.1). Although the mounds
were not investigated in 1941 during the Lower Mississippi Valley survey, they were
given a Mississippian designation due to Mound A’s and Mound B’s rectangular, flat63

topped appearance (Phillips 1970). Unfortunately, only Mound A remains today, and as
it was the focus of this thesis to investigate the shell ring and not the mounds, it is
unknown whether this mound truly dates to the Mississippian period. However, for the
purpose of continuity, it will be assumed that Phillips (1970) was correct and some if not
all of the mounds are Mississippian. This makes for an interesting site history, as it
shows that this particular location was used for thousands of years. From the Woodland
through Mississippian periods, the inhabitants of the site maintained a specific site
structure, based on and around a central maintained plaza, as evidenced by the shell and
later mounds surrounding the plaza, as well as the plaza remaining relatively free of
artifacts and features.
Based upon the evidence produced by the data at Kinlock, the plaza present there
seems to tend more toward the plaza present at the Raffman site rather than the plaza at
the Bull Brook site. As there is apparently little evidence of an Archaic period
occupation in the area defined by the mussel shell ring, plaza, and mounds, it can be
inferred that there was no energy given to defining a plaza area until the Woodland
period, at which time energy was used to define and maintain an open space. This energy
expenditure continued from the Woodland occupation into the Mississippian occupation
when the plaza was still maintained, even as the activity areas surrounding it shifted
locations. Unfortunately, evidence of purposeful leveling of the plaza is not apparent at
Kinlock. This may be due to poor preservation, i.e., plowing and erosion, which has
destroyed the most recent evidence of episodes of energy expenditure on the plaza.
However, this expenditure of energy can be seen in artifact distributions and densities at
the site. The fact that there is little debris, no features, and practically no shell in the
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plaza area relative to the midden and mussel shell ring surrounding the plaza is attributed
to this.
As is the case with most archaeological sites world-wide, Kinlock has
unfortunately undergone a number of disturbances during historic times. Among these
disturbances are agricultural, erosional, habitational, and possible earth-moving activities.
These activities have changed the layout of Kinlock as it was in prehistoric times, and
have even changed how it looks since early historic times (Figure 9.1). Mounds C, D,
and E are no longer readily visible, and Mound B is barely a hump. In Mound B’s
excavation unit, no trace of the mound was found, so it may be that some of these
mounds were not only plowed down but also used in modern times to fill in the erosional
wash that is just north of the mussel shell ring. Mound A is still quite visible, but is not
as high as it was in 1941. Although most of the mounds have been destroyed at Kinlock,
the underlying mussel shell ring and artifact distribution appear to have remained intact
enough to give an idea of site layout in prehistoric times.
A Darwinian explanation could be that range restrictions began in the Woodland
period because of an increased population in the area that forced the Kinlock inhabitants
to rely more on what was readily available in their immediate area rather than being able
to forage for resources freely as they had previously done. This would account for the
greatly increased use of freshwater mussels, as well as other flora and fauna that were
native to that environment. A further study of the faunal remains at Kinlock could
address such a hypothesis. If indeed many varying species were being used for food as
opposed to only “better” meats, e.g., deer, then it would mean the inhabitants were
having to broaden their diets. Even though less energy would be spent hunting and
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foraging over a greater range, more energy would be potentially spent gathering local
resources that have a lower energy return, e.g., the amount of energy return from one deer
versus the amount of energy return from one mussel. However, since potentially less
societal energy would be spent by being sedentary, there would still be an excess of
energy available for population growth, developing more complex organizational
structures, developing hard-to-transport technologies, and earth-moving (Rafferty
1985:116,117). All of this would therefore also mean that energy was being redirected
and available to use in more localized activities, such as planning the site layout and
maintaining the site structure and plaza.
Another Darwinian explanation would be the placement of the site geographically
in the Sunflower meander belt. As mentioned earlier, an old Mississippi River channel is
located only a quarter mile west of Kinlock. The Sunflower River does not have large,
broad levees like the Mississippi River does, and therefore there are not many places that
are conducive to prehistoric habitation along its banks (Phillips 1970). The fact that this
small area has both the older, larger, broader levee of the Mississippi River and the
readily available and easily accessible Sunflower River makes it an ideal spot for
habitation, regardless of time period. This would have been an area that would have been
above most flooding episodes of the Sunflower River when surrounding areas were
inundated with water. It would also have had fresh water and the floral and faunal
resources that go along with having fresh water. Although there are certainly many other
reasons, these two alone give this specific spot an evolutionary advantage over many
other potential habitation spots in the Sunflower meander belt. It is therefore not
surprising that a civilization inhabited and thrived at Kinlock, lasting thousands of years
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in one place. Staking a claim on one of the best places for habitation would be the
natural outcome of whatever stimulus pushed the people of Kinlock to settle there and be
sedentary. Any other choice of habitation locale in the immediate vicinity would have
greatly reduced their civilization’s selective advantage and thereby continued existence.
This is only one shell ring out of over 60 that have been found in the Mississippi
Delta. Further work must be done in order to know whether these freshwater mussel
shell rings are contemporary with one another, if there is a geographical trend in their
occurrence, and what environmental or cultural pressures may have been present to
account for their selective advantages. As previously noted throughout this thesis, much
can still be learned from future analysis of the floral and faunal material, lithics, daub,
etc. from Kinlock. This thesis is only the tip of the iceberg in understanding this
phenomenon. However, due to the research done at Kinlock, a big step has been taken in
understanding these Woodland period freshwater mussel shell rings.
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APPENDIX A
ARTIFACT TABULATIONS FOR CONTROLLED SURFACE COLLECTION
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Please see attached file csctabulations.xls. Microsoft Excel 97 or a newer version is
required for viewing.
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APPENDIX B
POTTERY ANALYSIS BY TEMPER AND SURFACE DECORATION
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Please see attached file potterydecoration.xls. Microsoft Excel 97 or a newer version
is required for viewing.
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APPENDIX C
MAP OF KINLOCK IN 1941 FROM PHILLIPS (1970)
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Figure C.1

Phillips’ plan of Kinlock site (Phillips 1970:Figure 184).
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